with E s representing the waveform's energy over its interval T, and 4^, a) is the phase 
function. The function ^(t.a) depends on the data sequence 

a = ( a i-\9 a i> a M> ) where each of the data symbols is randomly and 

^ independently selected from the four possibilities (±1, ±3), hence "4-ary." Also, 

depends on two constants ho and hi, called "modulation indexes/' and a function q(t\ 
called the "phase response function," as follows. 

¥(t,a) = 2xh 0 Ya 2i q(t- 2iT) 

i 

+ 2^Za 2M q(t-2i-T) 

i 

For "full response" CPM, the function q{t\ is as shown in Figure 1. 



Please replace the paragraph at page 6, line 10 up to page 7, line 6, but not including 
page 6, with the following: 



Signal 22 is a corrected frequency offset value that is represented by y{kT s ), also 
a set of discrete time samples, produced by multiplying signal 18 [ x(kT s )] by signal 24 at 
multiplication node 20, where signal 24 represents an estimated frequency correction 
factor. At the initialization of the operation of frequency synchronizer 10, signal 24 may 
be provided with an initial value of zero. Signal 24 is a discrete time sequence 
represented by e~ j2 ^ Ts . The resultant product from node 20 is signal 22, and represents a 
corrected version of signal 18 [ x(kT s ) ], with the correction taking the form of subtracting 
from signal 18 an estimate v produced by synchronizer 10 of the unknown frequency 
offset v from the actual carrier frequency of CPM signal s(t). Next, signal 22, i.e., the 
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sequence y(kT s ), is filtered by a digital filter 26 having impulse response h(kT s ) . The 
impulse response h(kT s ) is specified by the following equations: 

h(kTJ = kF 2 (kT s ), for ~N<k< -1 

= kF 3 (kTs), for 1 <k<N 

= 0,for£ = 0or|£| >N 9 
where AT represents the number of samples for each information symbol interval, and 
where F2 and F3 are functions defined as follows: 



i. te-*.) ' 



N 



Znh n (k, -k) nh n -k) 

cos — + cos — L ^- 2 - — 

N N 



3nh.(k 7 -k.) ^t(L-k.) 

+ cos — — +cos nv 2 — 

iV N 



An 



3* 



sin 



3^(k 2 - A:,) 



AT 



+ 



+ 



9tf -A, 2 A 2 -/*, 2 



9A, 2 -/, 2 A, -hi 



3h n 



sin 



sin 



N 

A fa~*i) 
N 

AT I 



= ^[(*2-*.W 



and where: 
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\ fc-*J 

N 



3tzh n (k, -k.) nhJjii - k, ) 

cos 2i - 2 — + cos — — 

N N 



37di(k 7 -k.) nh{k,-k,) 
+ cos — — — +cos — - LLJ — — 
N N 



An 



\ 3K 

AK-hl) 9^ -hi 



sin 



37di l (k 2 -k i ) 



N 



h?-9h 2 0 



% -9% hl-h] 
K 3h n 



. nk(k.,-k,) 
N 



sin 



3(h 2 0 -h?) 9hl-h] 



N 

s . n 3Afc-^)l 
N 



= ^[fc-fcifc] 



Please replace the paragraph at page 7, 7 through page 8, line 38 with the 
following; 



Since filter 26 is non-causal, a time delay of D sampling intervals is incorporated 
into h(kT s ) of filter 26. By way of example, D may be set equal to 27V, but other choices 
are possible as might be suitable for particular applications. The filter 26 is thus shown as 
h\jjc - D)T s ] so as to incorporate the necessary delay. The output of filter 26 is a signal 28 
represented as a discrete time sequence w(kT s ) , which is transformed at step 29 into 
signal 30, the conjugate sequence w* (kT s ). Signal 28 represents a filtered corrected 
frequency offset value. Signal 22 [ y(kT s )] is also delayed D sampling intervals by the 
delay 32, which produces signal 33, represented as y[(k - D)T S ] and described as a 
delayed corrected frequency offset value. The multiplier 34 forms a signal 36 which is a 
discrete time sequence and is the product of signals 30 and 33, i.e., w* (kT 5 ) y[(k - D)T S ]. 
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Signal 30 is described as a conjugate product value. Signal 36, a delay conjugate value, 



C C1W is provided as an input to error generator 38. 



Please replace the paragraph at page 9, lines 4 through 9 with the following: 



Referring to Figure 3, frequency synchronizer 10 may be implemented as a 
sequence of executable operations in a discrete time digital data processor 50 which 
provides signal 22 (a corrected frequency offset) to a digital receiver 52, which outputs a 
signal 54. Signal 54 is a data sequence that represents an improved estimate of the data 
encoded in signal 12, or s(t). The operation of frequency synchronizer 10 may be 
repeated any integral number of times to provide increasingly refined values for the 
corrected frequency offset value as represented by signal 22. 
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